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(54) IEEE 802.11 Ad-hoc^ t^I^!^* 3tt MAC tMJ ^ 



IEEE 802.11 Ad-hoc ^ ^6\)a] *}£3j.f. Jfl$ MAC H o v ^°l 7»a]^c).. $7] MA 

C H3.S-f (a) *fl\t ^AfliAl sj)^ c^o] ^a]^> cl^-o]^ ul^Al^V ^$1*13 4^ 1 £ 

^12 3*3 * ^*Rr #31; $ (W Aj-71 AjAl?i Aj-71 UlAjAjTi Cf-g-Ol ^A] ofl ^ °J\*\}+ 

«fe 3+, #7] #7] 4 2 i«/j8 &4r i^-Aj^J O.S.Ai, Aj- 7 j AjA]^ ^^O] 

Aj-71 «1^*R> c^v iC f -f a^ o.s ^fl^oil ^esj-HS. 5^ ^7)1 # °1 ^"71 &A> MAC T 1 

^ u o v ^°ll 4^£Sl ^7>^V6.S.E ^Al^V B2fl^^- Al^t ^ 7l^al Al^Efljz}-^ WS(backw 

ard compatibility)^- $M9*W| g.#*t =r Si 4. 



5. 1 



51 1* ^HHl 4# MAC tt o V ^i- iL^b *#£olcf. 

£2^^ *}%^ ^MM 4€- a7l *|£ °JH1^ 43* iL<^b 

51 3* <^&l 7fl4 f^<g El -^(Multi-hop) 7}^ BSS(Basic Service Set)4 <H <^1# iL<^b 51<3°14. 

£ 4b £ 3<>)1 51*1€ ^•^1--?.H1 tMlfi =r &b *H ^•^•(non-real-time hidden terminal) li^sW 
513 °1 4. 

£ 5b *H (residual timeW 44 -*-*!** 14 f^r ^314 S^f- ^ G( )4 °fl« J£°1 

^b H^o]4. 

£ 6* *M 44 ^^M* fl* 24 ^4 4f- ^ G( )4 iL<^b 

H 7a ^ 7bb £ 5°)1 5143 14 ^44 sj-f- £5. G( H $H4 k°ll 4€- ^ 141" ii4^b 
£<a<>14. 

51 8a ^ 8bb £ 6<^1 5143 24 ^ ^4 ^f- £5. <£t G( HI XZ<=H^i k°)l 4€ ^Md^S £4* J£4^rb 
513 °1 4. 

51 9a ^ 9bb 51 6°ll 514 3 24 t^r ^ 44 £2. G( HI XH4 e 4 4* 41: bi t^r G( )3 
^5121 ^51-1- Ji^^ 5l3<>14. 

5i 10* 4 s. 4€- sh- ba 4t>- ^i-^-i- ^ ^4* i^b a£ol4. 

a 11* ul^Al^J- #<|KSTA NRT W 57fl 4-8-^ 3*, * tWl 4* bbV MAC 4 -8-3 3*4 

<?] DCF7f ^-S-ofl cfl*V ^Al^> 3l]5! SJ-f-§- iL<^b 5l3°14. 

£ 12fe 4^4*} ^r^(STA NRT H 57)1 A}~g.3 ^-f, £ ^4 4* bb*" MAC as.£#ol 3-8-3 3*4 H U J:4 
?J DCF7V 4*3 3*4 43: ^a]^> ^^21 $3- MAC ^1^ Al^-fr ^^fe £3^14. 

£ 13* ^7>1^ ^^(STA RT )°] 5711 A>-g-^ ^-f , -g- t^ofl 4€ ^ MAC aSS#ol aj-g-^ ^aVajo] 
DCF71- ^-S-ofl cfl^V ul^Al^V cf°^ sfl^i ^ q-t-g; i^^b £^<>14. 

51 14b €^1^- ^^(STA RT )ol 57fl Af-g-^ ^-f , g. t^oi) tt)-s ^-a> MAC aSMl-ol 3 -§-3 ^-f 4 •gSHt! 
DCF7> 3-8-3 ^-f oil tfl^ Hl^Al^- ^^o; jg^ MAC *1<3 7-1^ £^o|cf. 



t'^<>] ^ =L #?-ll7lt 

* ^-^-8- t 1 ^ LAN (Wireless Local Area Network) 7}^4 ^ IEEE 802.11 Ad-hoc D <HH ^a] 

?i HEflsjofl cfl*V JL^-3?1 ^1^* ^ Xlb ^ MAC ^ ^°)1 W ^^^f. 

dI^-21 IEEE 802.11 WG-gr 1997\1 ^ LAN°)1 IEEE 802.11* ^^^^ ^-^i LAN o]-g- 

sKMr ^l^r ^711- nj-^sl-^^, o]^ JjLAj LAN 2) JL^2j-o)l cfl^l iL^# t^sM ^flS.^ #e]7jl# 

IEEE 802.11b2f IEEE 802.11a ^ ^^^cf. 

IEEE 802.11O1 MAC* DFWMAC(Distributed Foundation Wireless MAC)olef -I-5H, DFWMAC* f- ^1 

xflofl ol^ S.^r 7^5. 3]^ f-^l* T= Xlb Ad-hoc tM§3t oJ 1^^ i°JH2f ^ a fl ^1^^* 

7l«V ^2:21 ^-Aj LAN 51^o)l Af-g^fe ^35lS ^4. 



DFWMAC 34 4*(DFWMAC Coordination Function)* 3.X) DCF(Distributed Coordination Function) 71*4 
PCF(Point Coordination Function) 4*J13. 444. DCF 4** 334 44 m 4 ^4^4 4^r A* ±3. 4 
*4 4<>14 f-Aloi] 4~g-sH, PCF 71** 44 44-§- 4* *4 444 4^4 4-8"44. °1 f 1 DCFfe 33 ^4 
oflA] 44^4 tfl o) el -1- ^t\7\ 44 714 *fl4 44i i^^lf 05. CSMA/CA(carrier sense multiple access 
with collision avoidance) 44* 4-8"44. CSMA/CA 44* ^44 *H 4447} ^4 434 #£*r4 
4 £4 ^44 #$0} 01 44, 444 h^s] ^- 7 }*4 44* 7 r 44. 

4 44S-, IEEE 802.11TGe44fe- -¥-4 LAN ^444 QoS(Quality of Service)* 4^44 44 &§* 4*34:2. 
44. 4fc 7)e MAC4 QoS» *H^44 44 4^4 DCF 444#4 f^il -^444 4€- 444^4 4f- 
wj-ai^. aj-g-^ $ 0.3.4, 444 B44 44|jl4(Traffic Category ; TC)4 44 fr# S-g-SKa, 44 41- 44 
4^1- 4-8-44 4444 4444 B444 4*fl *44* ^444. ^44, 44 444fe 444 JL£)144 44 

44 H444 *Hg 44^4 ^1- 7>*44 3. g^-fr 7}7|2 £U, 44 444 444 444 Hsfl^o] ^ o. A | 

44 **3°J *44 ^-^7}- 1-7}*^ 44* 7^U 44. 3^4 444^(4* #4, if 444 44* # 
4 4* 3-f) 44 444 44 44^4* 7>4 Bsfl^f % 44 «>*S-7> § B444 44 4*^7} a)-* H44 
.514 4 § -f 44* 4* 3* 7> 434451 44. 444, #712)- 4* ^44 «o} #4* ^x\^ s 

Efl^o]) cfl*}- QqS £44^ 4444 &4. 



444 o)f-J17.} 5>fe- 7l#3j 2f^l 

a. gig 01 01 = 5171- Sffe 7l#^j 44fe, 444 444 4444 44 44* 44 2 7flsl 33 45i*« 

S4 444 444 »1^ A R> #££2} *m a A4^ =r ^ MAC SSlff Tfl^-sffec-ll 

£ V^O] 0}^.JL7} t}^ 4€ 7l^^i 4^1fe, ^1" £5. ^ s^«H ^7>i?i BHfl^?_Hl 

^Al7_V B Efl«H cflsl] QoSl- Ji^- % ^ 5tlfe ^ MAC u o v ^* Xl^l-fe^ 5^4. 



: M V S 4-8- 

^- 7 ]Sl 4^)1- o}^7) 3sH ^ ^°11 4t!: ^-L> MAC SSIt ^ H o v, S*, (a) ^ ^^i^l ^^<>1 *H 

?i ^61^1 Hl^^Ti ^tl^^ 44 7^1 1 £^ Tfl 2 33 * T^Hr ^7^1; ^ (b) #7l -g^Ti 

4 #7l 4^47i ^- D a v oi ^lofl jin^ ojixfl^ ^1- sHr ^-f , #7l 4^^14 ^7) 4 2 33 ^i£^-°ll 
4 sJt-fi- 5Lt A l ? J^ A i #7l ^aItj- cj^-oi ^-71 4^ A R> ^ Ji4 5fl^ofl sRr 

S. 1* ^ ^4 4^4^ ^4°fl°ll 4€- ^ MAC ^ B o v ^* ^.^^fe *#£ol4. £ l* #s4^, 

^ t^ofl 4€ ^ MAC ^ h 0 v^ o., ofl^^A] sfl<3- ^^01 ^Ai^v ^^«14 4^4?i #£<?144 

^«.ofl 271-44 33 ^4oi ( ^4?i ^-^4 °Ji^^4 ^71 ^4?i ^^#4 44^^* 4-8-44 

aj-7] ^44 ^^l-4oll -f^i^* ¥4tt4. 

4« 4«(1 u s v ^°fl 4€- MAC SS£t ^ H o v, 3-ar, 47-1 ^H^i -5fl^l^4 ^°^-oi 4t(STA RT ) 
44 4^44 4t(STA NRT )444 4-¥-# 4t ^4(1000 4^1). 

1000 471H144 4t £4, *fl# 4 D ^4 ^44 4 n ^(STA RT )44, 4 1 33 4£^-(CW j (rt) )^ ^g].j7(iio 
0 4t11), ^44 4^1-4 44^^* 4-8-44 ^44 4t4°ll ^-4^ ^(1300 44), ^ ^ 

*SlV4(uoo 44). 

zielJi, 1000 44444 41 ^4, 4)^4 444 4^44 44(STA NRT )44, 4 2 33 4£-f(CW ; (n«) 
^4^1(1200 44), 44 4€- 4^ 44^1- ^*Sti4(l400 44). 

444, 4 1^4 2 33 4£^-# 4^4fe 4^* 4444 £ 2 44 s. 4* 4^44 7H14 ^J44. ^ 
e]2, ^44 4444 ^44 4^ 4^ £tb 4444 £. 5 44 £. 9b# 42:44 7>44 ^44 444. 

£ 2fe £ 4^4 4444 -M444 4€- i4 ^4 44^ 4^* i4^fe £444. £ 21- 4^44, 4 4^4 
4fe ^44 444 4444 4444 4^ 44^1- 444 444 4 44 244 3 3 4£-?-# -g-^44. =l 44 



£ fctf(STA rt )* «£-f (CW j W )o] jl, cf-g. §>uffe ti]^A|^ ^(STA NRT )^ 3*3 

^^(CW j )°14. 

*1-§-°fl ^^lvs] s^oi ^4<3(^, i> i oi^) 3^ #51 cw j cw i (^o )^ cw RT max (a^ cw 

NRT max >44 *l<r3 #4^4. Hl^A^ #<£(STA NRT )£ 2i7l <*4*X\ £.£$ *JAf# tr^ 3 tfl 

3*3 SKCW RT max ) HAS. (back-off) ^s»^4. #7l 3d! 3*3 #51^ &(CW RT m 

ax m, ££>& 4*]£ tflHSTA RT )-fr 3R> *HU <%4± ^4-§: J±#47l fl^ &°1 €4. 

iflti q^AA] ^-i-o] ^-f Hl^Al^V Cr^S] "JjiS Al^(B j <"rt) )£ [0, CW j (nrt) ] ^^HH #«!€4. °1 

«i Ul-a^m tfiKSTA nrt m°) $4* * °^1^t nflofl^V »«4i 4^4* 3$ £ = 4! frft 

^-H, $X\S. ^oflAife M^! &-§- 3-g-*r4 H Ojo.^ Hl^Al^ t^lKSTA nrt )4 $ ^ ^ A^l -g- 

^5} 71) ^7>4fe ^-fr 44 fl^-oltj-. al^Al^V ^(STA nrt )-§• 4$ "ASLS. A]4:(B i (nrt) ) o. o^oj [^tj-Al X ] 

41 slsfl £3 €4. 



4~-44 l 

B C~-0 = niM+ i?a«d om [0 > C^"" 5 ] X Slot time, 7 = 0 

jj<rwQ = Random[0, CW)^] XSlot_time, / >0 



^7^, Random[0, CW ; ]fe [0, CW j ^t) ] ^-?_H14 ££(uniform distribution) SK*^ 4*114 ^#4 
*4°J 51 (pseudo-random) Slot_time£ = el<8-&4 % «1H7> <£a]^ a] ^#4^1 °1 7 d v^s]o1 

3^-§- f^Hr HI i^LSlfe Al^ S]d1sH, ife *H*l51 3^* W. «]^*14 44(STA nrt )* 4$ 

^5L^-(CW i ("rt) #5,3- &(CW nrt min WM 4 4*H , UMBfl "fl 2 ' CW NRT min ^ * 

Cfl 3*3 &(CW NRT_max )44 4*t4 °.SL *7>*4. 

44(STA R X )-§■ 4^ 44(B j («) °>eH^ 2]ofl ^^€4. 



<^7lAi, Random_G[0 ( CW j frt) ]fe [o, CW j frt) ] ^^a] Afls.^- G( )i ^sfl^ 

SJto]^ SloUime^ Se)°«l-s] ^ u!e 7 > ^a|^ aI^e^ #1-a>^o1 ^]^<H f ^ >">1^ 

1: ife 7fl a]£ ^^r* ^°1^4. ^^1^ ^ D S V (STA RT )* fl« ^^fl «H-f(CW s < rt > )fe 

* ^(cw RT min )°fl A i *i*ww. ^-i- 0 ! "fl 2 * cw RT min m %4 % H-f ^(CW RT . max )^H ^ 

o.S S^ffctK 2]oflAi A}-g-^ G( )fe ^1?> ^-^^ ^<^# 

^a-1, o)6\) dl*)- ^ig^. £ 5 vflAl s. 9bl- % v SsH ^efl^l^i ^Ml*l ^°14. 

A>7i i] % 2i on si«r^ ^ d s v (sta rt )4 ^^(sta nrt )°h 44 o i# m 

£ Al7>(B j <rt> , B i (^0 )0| Zj-71 4^-7l] 1^^4 «|i= ^R>(B j ( rt ) , B j ( n >"t) ^Al# 

(sta R T )°1 ^ C S HSTA nrt )-S-4 -f^d ^fl^°il ^J^- JL^4. 

£ 2°lHfe *m ^Ti^- ^-21471 fl« St°l 8oU, AjAl^V T2£(STA RT ) ^ hi^ai^ ^-^(STA N r 

T W*l±M «E-f St(CW R T min , CW nrt min )°1 44 4oU, AjAl^i £<&(STA R T )S) S7l Al#( B 0 

(rt) )o] 401 3i ^ 31 Hl^Al^- ^(STA NRT ^ aJ !-^- A 14(B 0 (nrt) )°1 12S. ^1^51^4^ ^4. ^ 

7lAi, Hl^ARV ^°^(STA NRT >3 BJ !^^ A 1^-HB o (nrt) St(=8>ofl [0, CW NRT min 1 ^ 

€ 6 JS1S1 ft(-4)<>l 4*B^I ft-i: Slnl^-4. 

[^4^ 1] ^ [=t4^1 2]<H1>H *r 5afe 44 «1^4^ ^^ V (STA N rt ) 4 UJ i^-- A 1^ B o (nrt) I 
0. CW nrt min 1 °1 4 « tt* ^ <l «r4 4£Hl* osl a# <i q «r4 4S.) a«H 4««>H ^ A l^i 

<&^(STA R T )4 S7l ai^hb o (rt) ) ji4 ^ €■ 7>47fl % v ^ 514. 444, «1^4?> ^^(ST 
A nrt )£4 4^ A l?>^ 4fe ^t(STA R T «1^4?> ^(STA N rt ^fl^°)l 



^e^sSWl €4. 



4^4 44 ^oj, 444 BHfl^^l- til^Al^V E^ol -g-e^ , £ ^°fl ^ °JH1^ 1H}£ 71^- 

3 6.S DCF « 0 ^4 WIS CSMA/CA «<HH1 7| £■§• &4. uJ-eH, *Wr7fl B H€ t SU, ^-2-— *)?_>( 
B j (nrt) l^Hr *HHH i = ^ tf^(STA RT )4 *1^17_> tf£(STA NRT 
)4 *fl4 ofl^i^ ^4-§- 3:4^-2-5. gsWSi 4 s &4. 

444 41KSTA RT )4 4 D S V (STA NRX )S] ^ £e]«Hr £*IHH fr.fi.* aL3| W£ 

£=4! <H$7fl ^4 S>fe &^ol4. il^ SM- Jf-fe 44£r a7j] 27^1 t§^7\ 4 ^ 44. ^ fr ^4^ ^ 

*1tJ £2(STA R T )S1 ^Hl 44*1 &■§■ ^^^(adaptive)^^. 1KH 3L, 4€ *>4fe 4*1 # £t(S 

TA RT )S| ^-bH ^Til^o] ^a/jl ^4 ^44 40.3. ^-fe #iH4. 

£ 3-& <^&| 71)6) 4°1 fr^€ -^-(Multi-hop) 7l«> BSSCBasic Service Set)S] °J "fl* iL^fe £ 
4tt £ 3°fl #^1-*HI <r 91^ £H ^^(non-real-time hidden terminal) g-^ll* ^^*>7l £ 

£a| £ 3-g- #2^, Sm-SJ BSS vfloll 4*1* 110-130)^ ^s. <$3. -f 4j°l 7}^7] nfl^-ofl, 444 ^s. 

ofl cflsflAi 4443L aJ-44 %q 45:°- 44 <yd|olE g>^. 5J0I 7 r **r4. Hl^^m £ D S V (STA NRT ; 120)4 *J 
41KSTA R T ; 110)7i4 o]7]t\3L, SLS.% St-a- ^cflolE 44* f-*i]4 444 44t:S] 44 <* 

4± ^7_>-i- # ^ sa4. °1 "A. -B-S-^t] 4-§-*H ^ alHlfe cw RT m 

ojEj 7114 -f°l H^]-^ 714-°-^. nfl, Hl^^lTi ^(non-real-time hidden terminal ; STA NR 

T hidden )(130)<>1 5L^o]o\ t»"4. W ^*(130)<>1 ^^^i #1^ ^e<Hl IN* ^^1 ®?\ $n*\$= 

til^^lTi ^*(STA N RT hidden = 130)^7fl BSS vfl^A^ cfP e >( S TA RT ! 110)3] ^1" ^Jil" "k^ ^ 

01, Hl^Al^V ^^(STA NRT hidden • 130)°1 tl C D °1 H gfl o> S f ^S-o] ^A} 
7i ^-^(STA R T ; 110)£ ^^^711 £]fedi, sf4S] ^1 vfloil 2.^ cj-^-o. -^.g. 0144^7 
«Jj^n 37] - ^ 014 o> > Hl^Al^V £4 tflKSTA N RT_hidden 130)^: °)» 91*}*}*} €=r. 

£ 44M lE^j ^ ^711 4-3, ^^l7i ^t(STA R T )s) S7l Tj^g ^h^. skcw 0 (rt) )°H ^«fl A 1 ^ 

S-i? SM ^^€4. ^«r>H BSS vfl-f-SJ ul^Al^ ^^-(STA NRX ! 120)^ ^^7_> ^^(STA 

rt ; nokvsi #1- 7^3] a=>J! st-ar cw ! (ro s. «a^°lB*fl^ ^(sta r T ; 110)^ 

m ojj^ ji^-tjij ^4. ^ei4, al^Al^ ^^(STA N rt hidden : 130)^: ^# °J^1«W 

*3r^, M^! ^fllS 7}*\n ^4. ol nfl, al^Al^V ^%>(STA NRT hidden ! 130)^ 5.= ^5 SJt°l -a^o|B 
S)4 »7l nfl^ofl, nf^(STA R T ; 110)3] *H<i ojj^i 4^171 ^ ^"^(STA NRT hidden = 130)^ 

*T 913-, °1S ^(STA R T )3] «S^i =f-#o] ^ giTfl 44. ^ 

tt^ofl^fe ^ **0» «fl^*f7] ^Sfl, [^r^4 1]4 ^o] 2.7} qSLS. ^l?i(B 0 (nrt) )■§- ^ 

o] ^44-^- 7]w> BSS oWBf, IEEE 802.11 Ad-hoc -^^ LAN*fl^ ^S]€ ^ 71^; BSS£ ^.H^! 
^ ^ 7>^7>7l 3]«flA^ 44 4a>o1 nflo>4 ^Ji H^r4 £H 4-440)1 4=4^4 44. 

°1 nfl, ^3] wlH}S]-7fl 45r7fl S]^, ^^?_H] ol =44^ ^4 ^ji4 4^ H^4 #3] B^^^r Bfl- 0 - 371] 

^B^! St4 ^^lTi ^Cfl 7J^ ft(CW R T _ ma x )^ ^^ A l7lfe ^3<>l ^^^4 * <T 544. 

4. a^-s 4-8-Slfe ^7l st(cw R T max )** 37fl 43 al^44 44s] 4<S ^ItJoii ^4. 
444, 444 444 4444442 Hl4^l7i 44^ 4=. 4^4 44s 4^44 ^ 4^ 44 

TJ^S «£-f *(CW RT _ m ax )* ^-S-*V4. 

4 4^o)l 4s ^-4 MAC M£-t<HHfe ^^14 Bsfl^i rfl^l QoS» JitfsM A i^?!: H >4 ^ 

^^l?i ^^-4 H1444 4444 44 4^ 41^- 44 44B ^t-g-if-^ G( )« «l-8-*r ^^l?i B4^£$ 
0.44 «.4 444 ^44ji 44. 4 444 4s 444 H2fl«]7i4 -f ^tS ^-^ M o v< L>^ 24. 

°JwJ:4^ ^ A l7i Befl47_Hl -¥-<H5>fe 7]§o.S. 4^ Sto] Af^ji 014 ^^4, 4^1^-°- 

2. *\<& »>*s.7> h4 ^14£ ^^2] ^401 ^o)i ^efl 444 4^4^-^7} 4^ ^^°ll «W -f 
4^1^.5. ^esfloi: 4 4*g-4 4^4 44. 444, 4 4444^ 4 HeU^a] 4^ °l-§-^ ^1: ^-i ^ 
4 G( )# <>l-8-«fl^ -¥-°]^4. ^1- G( )fe 4 BE1144 44 ^44 44 ^4fe 4 



#3«Hr n 4-§-€4. 

S. 5tt (residual timeW 44 .f^* ^-^s} 7 l 14 ^ ^EflS] SJ-f- £i ^ G( )# Ji°j^ 

i^ojji, £ 6 £ *M 44 -9-4 €* ^^71 2*1- $ 3 ^ G( )# J£<^tt 

£ 5«fl 14 q-f- tn= G( )3 e|# <^*H 0.3. 44^£ [*r*H 3]4 £ 6<Hl 

24 t^r ^Efl2] SJ-£ &r G( )3 if- 44^)3 4 ]<4 £cf. 



™ I — t o 



-2 



4(l-C«' J!7 .X £ ) , k 



G.(X)= — =- (^:-A:) z -t--~— e, k<x< 

4(1-CW S7 ,X G ) , k+CTV RT 
G.C^= " — -r Cx-CTV RT ) 2 + e , — — ~c X <CW RT 



3] ^ [^r4*] 4]«HH, J° * k(°l& 7114 s : laxity factor)^ 5]4 2°1 1^€4. 

Tj> )4 D max * 4-S-4 2°1 1=3 €4. 



^ tK6j 5 
k=^—cw RJ 

max 



£ 7a $ 7bfe £ 5oll 14 ^ $31 3 ^f- frr G( 5U°H H 4€- -f ^€ iL^fe 

5L<3<>U, £ 8a ^ 8bfe £ 6°fl Sl*]& 24 W $313 *HI ^ G( sa°M k<Hl 4* -^idi* ^ £4# 

£ 7a vflxl £ 8b# ^-a^, [*r*H 5HH <r Sflfc 44 41- ^ ^ G k (x)fe ^r^°] »«>1 "d" 

£ k So] § -f ^l^oi 444^, ^ ^-f k ^ ^-f) ^t3°1 ^ 
711 ^ 4 s 5A4. 



^44 S4)«I*H t41€-§- -^44^ HI ^o^, 2* r t^r *§Efl4 ^f- -g-S. t^r G( )°)14 Jl4*ll4 f- 3£ 4^ 
e &-|- 43 °J44 #4 ^-g- Sli- nfl *r 2*^4 4fe ^144. ^, 24 t 

^4 3-Hr e 2H 444 <£444. 

51 9a ^ 9bfe £ 64] £43 24 ^4 *r# «-H G( M &44 e 4| 4€ *r# §5. t^r G( )4 
^S-4 £sr» iL4^fe ££44. 

£ 9a % 9b* 4-^43, e SH ^oj-^o)] 4^ ^-f - ^ G( )4 *4}« ^£7> 31, € &°) 

44 SH- t<r G( )4 3 £4 ^4*114* £ <r 5*4. fc. 4 "H4 e ft* 1/CW RT Ji4 44. 

°UMH, £ ^4 ^4°H^4 EJI^^d] -° «.C^1. <H*1 ^3.4 14 H 2*1- ^ ^3)4 

€5 4^ G( W cfl«il 7*114 SL3. 444ft °-4, aifrofls ^44 sefl34-4 -Hd^S 4?r W % 

^3.4 <^ 7 >4 igEflS] ^#4 ^-g-^ ^ °J4. 

£ 10£ 43. 4-S- ^4 4# t^rl-i 4t> tt£?>4 HH £4 ^4* JL«^fe £.344. ^ loife 
an- €5. t^4, 4 < £tr e a* 44 24 t'r 3314 Srf - t^rl-i tfltr 41J-44 H4t *4 1 

47>£444 olcf. 

£ 10-i- #2:44, #£4 4*3 €£-f(CW o (RT) ) SM 10 4n, 44 ^4 ( x * )4 [0, D max ]4 4 4 °fl 4 

S$|s «4, e &4 1/324 3-f4 ^f- f-r4 ^44- BeJI44:4 -f 41^ ^4* 4$ 344 SMI 
^J* 4:^r 5fl4. 

£ 4-& MAC ISIfS] ^#«|o]-a 5f7l fl« nfl 7||«^#* IS. M ^4. 



l it j i 









1Mbps 


D max 


25ms 


Slot time 


20/zs 


SIFS(Short interframe time) 


10^s 


PIFS(PCF interframe time) 


30vs 


DIFS(DCF interframe time) 


50us 


cw RT min 


31 


cw RT max 


255 


cw NRX min 


31 


CW NRT max 


1023 


L 


0 



5. 11 ^ £ 12fe ^^(STA NRT )ol 571] Aj-g-^ ^-f, ■& 4€- ^ MAC HS£f 4 l 

4 DCF71- 2j-g-^ Jg-f i cfl^v ^-^4 ^i^M^t^ 4^^!^ la-^a] sg§ mac 4<?1 ^ 

^4 £ ll-l- t^sl^, ^ 4# MAC 4-8-^ ^^-4 *H3l ^ 4 4«fl ^4 

»1 4-5-i" % v =r 5J14. *TH 4# ^1 MAC ^S.£#ol ^^-^ ^-f 12 7fl4 ^4?> ^^(STA RT )4 A) 

44fe DCF #44 4-§-€ ^-f 4^ 6 7l)4 ^44 ^% V (STA RT )4 44^^- ^ il4. 444, £ ^ 
i 4€- £-3- MAC #4^, 4^ H o v 4^1 444fe ^44 ^^(STA RT )4 4=4 2«fl 7>^ f^7fl 



a'l<>H S? 12* #2:*^, a. ^o)l 4= MAC tA£Q ^ °-, ^s>3|oi DC p 7 |. ^^.^ %<>.6\] a] 

4^4# ^tsj ^5 MAC 4<3 4^4 ojtJ <£ ^ oicf. o]^ Bj^Al£ 4^1 iE^l! SHH h) 

3 ^5.4, #4 i = ^ «1^47_> tflHfe 44ir ^ ^4# #lHlrr 444 $^4. °l 

4 ul^Al^]- sg-g- MAC 4<?!£ ^ LAN 4^4 ^Sfl ^^<H1 44 <3#-i: 444 &fe4. 

£ 13 ?! 5L 14^ ^4t_> ^ s:(STA RT )°1 57fl Af-g-4 £ -g^oll 4# MAC Hii.JL#o| 3 -g- 4 3^4 
<^M}ajol DCF71- 4-§-4 cfl^ 4^44" sg-g- 3fl^i ^ 4^ ^ 4^44 jg 5 MAC 4<S 4# 

-g-44 £^o)cf. 

£ 13 ^ £ 141- #^44, ^<*H ttj-g- MAC 4^, ul^Al^l ci-^-oil cfl«fl £ 11 s. 1 

2ofl £44 ^^sq- ^471- 44\M: ^ &4. 

°14 2£ £ IWI 4# £41 MAC HS£*4 ^-g- ^Al^l ^cfl $4 &(CW RX max H 44 4 

4^ 4-§-4 £4. 



[if- 2] 



cw RTraax 


^ ^ 41- 


sg-g- MAC 4 £4 4 


63 


0.03099 


0.40024 


127 


0.01890 


0.42523 


255 


0.00940 


0.46982 


511 


0.00529 


0.51405 



[S. 2H £44 £ 1^4 DCF «<H4 ^ «1H 14fe, ^44 41KSTA RT )°1 57fl, Hl^4# #4(STA nrt ) 
o] 167fl €■ 4^4, 434 iH^Jl a* 25571- 44. 

ovo)!^ 44 ^-o], a. >£tg,g. 4 #4 802.11 Ad hoc MAOIW^ DCF H o v 4°114, ^£4 *W £ 

2. ^ «£-g- 42 7,1 ^^O.S.4*| f ^Al # E^O)] Cflel QoS« ^.^5>7ll 44. 44*1, £ £ 4^4 Ad"h 

oc 7l«V3l ^-Al 3 4^44 ^4-1: -B^l*^ ^44 BZH-fr Jl4^^-S 44^ t 5U4. 

4#°fl44 24 44 ^H7} 7HAlSl^4. c^7lAi s-^tl -g-ollrol A}-g-Slft cn4, ojfe ^] ^- 

^*^^5>7l 33--Sr*HM A}-g-£ ^Jol^l ^n|^om S-Sl^^^i 71*83 £ £3 Si ^#*Wl-7l ^1 

«M 4-§-€ 3£ °VM4. ^elHS ^ 7)# $o\s\ %^2\ ^1^1* 7>^1 44^ °ls.^-4 4°^^ ^ 4 
^A]d)i7> 7>^5f4fe °l«(lt 3°14. 44*1, w i^4 ^1^^ 7l#2j ai ^^-3 ^^^^4 7i 

^ A}^6\] ^«fl^6> ^014. 



ol^Hl 44 ^- ^^°11 4$ MAC H^si-oil ^AjTi «l^ A l^> 4«ll 2 71)4 
^£^-7> 4es -gr^34. 44*1, ^*l7i ^4 «l^*l?i ^^>4 *m ?&°] W$ € ^ 5^4. 

a^oi, ^ t^°fl 4$ ^ MAC HS.£«-<H1 4*>^ 5°^ JH- S-i ^ cfl-tl A Befl44 ^ °l-§-^ 3- 

1- £2. ^-=r* °1-§-sH ^4?> ^^^r ^°lf^^, -M4^ Befl^H cfl*fl QoSl- JiW ^ flfe & 

MAC ^SS^ir 1ft SZ4. 



(57) ^4 

3^8- 1. 

(a) ^1 ^^1^4 qtqo] ^ai^v ^^^14 4^4?i ^ Vo J44 4^1 44 1 i£r^2 3^ # ^ 
^4fe ^1; ^ 



(b) #71 $7] Hl^Al# IcJ^ol ^Ajofl OJ)^)^ i^f g> fe ^ -f , #7l £^ # 7 1 Xl 2 

cfTflf - £*5>fe o.S £# MAC ?# B o v H. 

3^*2. 

l *4l jfl°H. 

#7l Xl 1 3*8 ofl tfl-g-ijfe- Xl 1 lajAH. ^Ti-Br, Random_G[0, CW j W ]7> [0, CW ; <*> ] £3 

3 ^f- £i G( )ofl ^«« Jg^ &-§- 44^^, Slot_time°l #*1 f^lsKrHl i 

44 >i nfl, 

fi,""=ii a »*m.G[0 > C^»]XS; 0 Mi» e , «>0 gj.^. 7Wfe ^ E^o S sj.^. «-A> MAC U^S. ^ Hj-aj, 

^t 2 -* 3. 

* 2*41 floH, 

#7l X| 1 XI 1 3dt 3>8 €51* &(CW RT min )4H Xl 1 331 SWCW RT max )°\) o)s 

^fl ^7}5Rr 4 3^.1 4fe £# MAC ?# 

^T 1 * 4. 

x] i *<>i] sa°H. 

#7] XI 2 3^ 4| cfl-8-£|fe XI 2 ^TV^:, RandomtO, CW , <nrt> ]7f [0, CW , OirO ] ^*HH 5«S 

£i **M1 2l*fl 3<r Slot_time<>l #*1 * f^l^Hr^ 

nfl, 

B CW RT msx +Random\Q, CW)""'^ Y. Slot time, /=0 
S/~"°= i?««^o/w[0, Ctf* nr °] XSlottime, / >0 

7>^1 # #3 ill *m £# MAC ££Ef 

3^* 5. 

XI 4*41 jfl<H>H, 

#71 XI 2 3*3 XI 2 4|& 3*3 *(CW NRT min )4H XI 2 ^tfl &CCW NRT max )4l °] 

Sfc £33 33 ^HH ^^l f^ffe «f-3^1 £# MAC ^# fHJ. 

^T 1 -* 6. 

*n i *°n 5fl°H. 

#7] tf?A<>] ^€ * ^-S- *l£* nfl41 ^^1^ *l-t3}-* fl«l| #71 ^.s^ ^ Af-g-^l- 

Jl, ?flAl£ 4^ oflA] ^71 5L = >S St* 4-§-sW ^fe ^-i- MAC =111 ?# W o V ^. 

^^*7. 

4 l *41 SZ<H>H, 

#7l «l^Al# i7l »Jj^H Al7>^ ( #7l ^.H^ ^ o] sfl ^ 3^7] tf|A= ^1 ?i J£4 *# 

e Slt-S- 7>7l^ ^±3. MAC Silt ?# W o^. 

^^*8. 

xi i *i 

#71 ^.s^! #7l cf^-si ^-sHl 4bM #71 S# -R-S-^-e-i 7>^a ^ sis, #7l ^^^1 ^^sl 
^sHl ^lSi 0 l °J33 sM- ?l-^ 4 s 5ftfe ^3* ^-3°-i *>fe MAC Eiit ^# 

^T 1 * 9. 

XI 8 *4| Si^^i 



#71 SLd* #°) S-l- 7>*|fe , #7l i = -Ji{ -8-71 4W*> tf 1 ^ *7l ^^s]^ 

?!-§■ *3 ±3. *m MAC ^ «<H1. 



^T 1 ^- 10. 

41 3*SEfea|] 8*4| 5U°1>H, 

#7l ?H 7>X|fe ^-f , #7l #7l ^ x ^ rfl &(CW 

RT_max 3£ *3 *4J MAC HIS* ^ «<H]. 

11. 

41 1 1HI sfl°w. 

^•71 £# MAC HlSf t 1 ^ H <H^, (C) #7l ^Aj# #7l *H^-§- °l-§-*H 

#7l cj-^-l-^-oH -f^-fr ^a}S}fe tl i^Rr 34 ^ 5>fe £# MAC £Ht ?# »o V, S. 

^"T^ 12. 

41 11 5fl°H, 

^sRr 3J-I: *b%±3. sffe £# MAC £ S£ f ^ « 0 V^. 
13. 

4i i2*<h sa°H, 

1*} t^r #71 t^r G( )fe 

CW RT 7> Aj. 7 i ^ x fls* * M-Efifljl, k7\ A *1S*1?H ^WRr o}<£ u^vS 41, 



G.(a:)^= 1 

0 °1 ^-g- Ij-^ilJL £# MAC £ ££f . ^ « 0 V^. 



3^ 14. 

41 12 qH 5U*H-H, 

2*} ^ ^4l£l #71 « S-je. ^ G( )fe 

CW RT 7f #71 41 1 V+^ifljl, k7> l^o] ^o^Al^bll «lsllc>fe o]<& Tfl^-f. M-Ej-'i n|, 

G t (x) ^3 x 2 -+- s , 0<x< — 

4CCfV RT Xe-\y 2 2 k , 

G ^ c^P Cx - k ^c^ -*> 2 ^ * 
MAC £111 T 1 ^ 



^^H- 15. 



$7} °)& A^r kfe D max 7\ ^]7j B^S] *]<3 «l-g:^- 0 l^. x * A W BBfl*}^ *H^«3«J nfl, 



°J 3# sffe £tf MAC ^ «o v, 3. 



^t 1 ^- 16. 

*)1 13 *<N 

#7] 1*V t^r $31 3 #7] an- t^r G( #7l ^H^°l tfo}^ 4^J1, # 

71 #<*|^o] 3}7fl ^\9X^ -f^-fr M-^^ ^$±3- MAC ££It ^ 

17. 

^71 2*V t^r ^71 ^f- G( #7] g ^ ^.g. 7 W J7 nfl, # 7 1 e ^ 

eM $7] tftf-S] JJ-f-oj ^e^-xlfe ^^o S sffe £tf MAC ^ H <HL 

18. 

^•7] e CW RX 7> ^-71 £51^- nfl 1/CW RT & iL4 #-gr ^$±3, sffe MAC 
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